Near-infrared Yb(3+) vibronic sideband spectroscopy: application to Ca(2+)-binding proteins.
We have used near-infrared (NIR) vibronic fluorescence spectroscopy to study the vibrational structure of ligands associated with model complexes of the lanthanide Yb(3+). This technique exploits the similar binding properties of the lanthanide Yb(3+) to probe Ca(2+)-binding sites in proteins. The (NIR) fluorescence of complexed Yb(3+) exhibits, in addition to main 0-0 (2F5/2----2F7/2) electronic transition of Yb(3+), weak vibronic sidebands which provide infrared-like, local vibrational spectra of the chelates (inner sphere ligands) of Yb(3+). A similar approach has been used for the lanthanide Gd(3+) (MacGregor, R.B., Jr (1989) Arch. Biochem. Biophys. 274, 312-316) which fluoresces in the UV and which is usually complicated by amino-acid residues fluorescing in the same spectral region. In this same spectral region, other complications in studying photosynthetic membranes occur in the form of the excitation wavelength being actinic, promoting photodegradation of the membranes, as well as the reabsorption of Gd(3+) fluorescence. NIR excitation and fluorescence detection of Yb(3+) avoid these problems when studying photosynthetic membranes. A preliminary study has been conducted here on rat muscle parvalbumin.